Background Pediatric epilepsy is associated with various comorbidities. It is known that children with epilepsy have a compromised health-related quality of life (QOL) and may be affected across physical, psychological, social, and educational domains. (1) To study QOL in children with epilepsy from private and public outpatient departments, (2) study various risk factors affecting QOL, and (3) compare risk factors between groups. Methods Sample consisted of 400 and 201 children aged 5 to 18 years from private and public settings with epilepsy taking antiepileptic drugs (AEDs) for at least 6 months. Structured case record form was used to collect data on sociodemographic, clinical, and treatment parameters. QOL was measured by the Pediatric Quality of Life Inventory (PedsQL) questionnaire (in the local language). Adverse effects were monitored by Pediatric Epilepsy Side Effects Questionnaire (PESQ). Univariate regression analysis was performed on the data (p < 0.005). Results Overall PedsQL score was 67.21 ± 29.391 and 78.66 ± 9.161 in private and public settings, respectively (p = 0.000). QOL was affected significantly by age of the child, educational and economic background of the caregivers, age at the onset of epilepsy, seizure frequency, duration of treatment, number of drugs, presence of comorbidities, intelligence quotient (IQ) levels of children, and PESQ score in both the groups. Total PESQ score was 18.63 ± 17.02 and 7.69 ± 10.646 in private and public settings, respectively (p = 0.000). Conclusions Children with epilepsy have a compromised QOL. Risk factors relating to QOL are numerous. Educational and economic status of caregivers plays a significant role in awareness of the problem.
Introduction
Epilepsy in children is frequently associated with 1 comorbid conditions such as attention-deficit/hyperactivity disorder, autism, developmental disabilities, accidental injury, migraine, and depression/anxiety. Understanding the interrelationships among comorbidities, epilepsy, and their treatments is essential for optimal management of pediatric patients. 2 Over the past three decades, the impact of pediatric epilepsy and its comorbidities on the lives of children has been occasionally evaluated using patient-reported outcomes (PROs) such as the health-related quality-of-life (HRQOL) index. Factors affecting the quality of life (QOL) in pediatric epilepsy include the age of onset of epilepsy, severity of seizures, cognitive impairment prevailing in children suffering from epilepsy, worry/concerns of the family, and psychological impact on them. A recent review summarizing various studies has shown that antiepileptic drugs (AEDs) may also have a negative impact on the child's well-being and daily functioning. 3 There is a lot of inconsistency in data regarding the AEDs and their effects in impacting the HRQOL index. This may be influenced by the characteristics of the sample population included, the methodology by which the HRQOL index and the adverse events related to the AEDs were assessed. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Most of the previous studies included mainly adolescents with epilepsy, whereas young children as well as patients with intellectual disabilities or comorbidities were rarely included. Many of the studies have solely evaluated how the number of AEDs impacted the HRQOL scores but importantly did not take into account their adverse effects. Finally, none of the previous studies compared the QOL in children at private and public settings. It is important to understand the impact of the sociodemographic factors in determining the QOL in these special children.
Aims and Objectives
The aim of our study was to evaluate the QOL, its risk factors in children with epilepsy in both private and public tertiary centers, and influence of the adverse effects using the ratings provided by the parents. Our secondary objective was to determine whether there is any difference in QOL rating and its determinants in both these settings.
Materials and Methods

Participants
The study was conducted over 12 months (August 2015 to August 2016) at the Pediatric Neurology Outpatient Department of two tertiary care units catering to different socioeconomic strata, henceforth referred to as "private" and "public" setting. Institutional ethical review board approval was obtained. The data were drawn from 601 (400 from private setting and 201 from public setting) children and adolescents with epilepsy (hereinafter being referred to as "children") and at least one parent who participated as a proxy rater.
All participants were assessed during their regular clinic visits (after an informed consent was obtained from caregivers prior to the study). Patients included in the study were in the age range 5 to 18 years, with or without active epilepsy (history of at least one seizure during the past year despite the constant use of AEDs) who were treated with AEDs for at least 6 months. Pediatric patients with severe neurological impairment or severe intellectual disability confounding QOL assessment were not considered. The intellectual abilities were assessed prior to the initiation of the study using Binet-Kamat test for intelligence. A structured case record form was used to collect data on sociodemographic, clinical, and treatment parameters.
Questionnaire
The Pediatric Quality of Life Inventory (PedsQL) was used for proxy rating of the QOL index. 15 Parents completed the prevalidated English, Hindi, Marathi, and Gujarati versions as per their language preference. 15 The PedsQL instrument has 23 items allocated into four scales: physical (8 items), emotional (5 items), social (5 items), and school (5 items). The physical functioning score is computed by dividing the sum of the total items by the number of items answered in the physical scale (8 items). The psychosocial functioning score was calculated by computing the mean as the sum of the items divided by the number of items answered in the emotional, social, and school scales (15 items). Finally, the PedsQL total score was computed as the sum of all items divided by the number of items answered. Higher scores indicate better levels of functioning.
The adverse event profile was assessed using the Pediatric Epilepsy Side Effects Questionnaire (PESQ). 16 It is a 19-item instrument that assesses the presence and severity of the most frequent AED-related adverse effects noted in the preceding month. It is divided into five subgroups: cognitive (6 items), motor (4 items), behavior (3 items), general neurology (4 items), and weight (2 items). The severity of each symptom is rated on a 6-point response scale (1 = not present to 6 = high severity). Scaled scores are obtained for each domain as well as for total PESQ by using the equations found for each scale. Lower scores indicate lower severity of side-effects. Caregivers conversant in English completed the validated questionnaire whereas the remainder completed a locally validated questionnaire in their language of preference.
Statistics
Data were analyzed using univariate regression on SPSS version 20. Descriptive data were expressed as mean ± standard deviation (SD) and percentages. The PedsQL and PESQ scores were expressed as mean ± SD with 95% confidence intervals (CI). Categorical variables were compared using the chi-square test. Continuous variables were analyzed using the unpaired t-test and analysis of variance (parametric) and the Spearman correlation coefficient. Statistical significance was set at p < 0.05.
Results
A. Demographic and clinical profile: The data on sociodemographic, clinical, and treatment parameters in both settings are depicted in ►Table 1. It depicts all recorded variables that have a potential to influence the aspects of functioning. It shows a significant difference (p < 0.05) in the sociodemographic factors such as education of parents, annual income of family, sex, and intelligence quotient (IQ) of children when compared in both settings. Children in private setting had significantly more refractory epilepsies requiring more drugs and higher incidence of comorbidities as compared with their public counterparts. B. PESQ scores in children with epilepsy: The total PESQ score was 18.63 ± 17.02 and 7.69 ± 10.646 in private and public settings, respectively, which shows that caregivers from public settings perceived fewer side effects in their children as compared with their private counterparts. The individual scaled scores seen in ►Table 2 showed a similar finding on comparison. C. PedsQL score in children with epilepsy: The overall PedsQL score was 67.21 ± 29.391 and 78.66 ± 9.161 in private and public settings, respectively, with a significant difference. The individual physical and psychosocial scores shown in ►Table 3 had significantly higher values in the public setting. D. Relationship between QOL scores and clinical characteristics. 
Discussion
PedsQL in Both Settings
The overall PedsQL was 67.21 and 78.66 in private and public setting, respectively, which was comparable to a similar study done in Serbia using the same scale. 17 It was noted that across both the settings in our study, psychosocial scores were lower than the physical scores. Jovanovic et al 17 too noted that AEDs played a huge impact on the psychosocial functioning of children in their study. It can be thus 
Sociodemographic Variables and PedsQL
The study population from private setting had parents with higher educational background and higher income than their public counterparts. Educational status of the mother had a significant bearing over the QOL in these children in both the groups. Between both the groups, higher educational status, particularly of mothers, recorded lower QOL scores. Maternal education explained significant amount of variance in QOL scores of children in previous studies too. 19, 20 However, in both these studies higher income and higher education contributed to better scores of QOL. Children in whom onset of epilepsy was at a younger age had lower QOL scores in comparison to increasing ages in both settings. Furthermore, these children had higher rate of comorbidities in both groups in our study population. The onset of seizures at a lower age in adults was associated with a poor QOL in earlier studies; though they could not give significance. 21, 22 Children with higher IQs in both settings seemed to have a better QOL due to better perception and could take care of themselves more effectively. In addition, in our study population many of children with better IQs were also associated with lesser comorbidities and better seizure control; all these variables add to QOL. A recently published Canadian study showed that emotional wellbeing of families had an impact on QOL in children with epilepsies, 23 thus suggesting that clinicians should adopt family-centered treatment approach.
Epilepsy Variables and PedsQL
Our study concluded lower seizure frequency, lesser number of drugs, and absence of comorbidities in children with better QOL scores in both settings. Earlier studies have shown a direct correlation between increasing severity of epilepsy and lower QOL scores. 20, 24, 25 Our study confirms that polytherapy is associated with poor QOL as shown in literature. A systematic review of studies on pediatric epilepsy published in 2011 showed that it has a significant influence on the HRQOL issues, particularly across the physical, psychological, social, and school-related domains. 3 Age at epilepsy onset, number of AEDs, and parental depression were important HRQOL predictors, but specific to adolescents only, seizure worry/concerns and side effects of AEDs were found as strong predictors. 3
Adverse-Effect Profile (PESQ) and PedsQL
Adverse effects are frequently reported in pediatric epilepsy. The higher the number of AEDs taken, the higher the occurrence of adverse effects. 26 Our data suggested a higher likelihood of adverse effects in private setting than public setting, which could be due to the skewed dataset. Children in private setting had more severe epilepsies and higher rate of comorbidities. However, in both groups, behavior and cognitive side effects were perceived more than physical side effects. Previous studies have demonstrated that AEDs have a significant bearing on cognition and behavior profile of children. 17, 19, 20, 24 Evaluating the impact of AED-related adverse effects on the HRQOL scale is extremely challenging as all symptoms covered by a questionnaire are not necessarily due to the adverse effects of AEDs (such as a poor concentration or memory problems) but may in fact be genuine neuropsychological or neuropsychiatric problems prevalent due to the presence of epilepsy. 27
Strengths
The study sample size is large in number when compared with previous studies. We have included children with low IQ scores, who were excluded in the previous studies. The questionnaires (PESQ and PedsQL) were given to caregivers in the best understood language thereby reducing the bias due to linguistic reasons.
Limitations
There is a sample size incongruence (private: 401 and public: 201) in our dataset. The study does not include children with severe neurological impairment or intellectual disability who also experience the adverse effects and thereby compromise their QOL.
Conclusions
Quality of life in children with epilepsy is affected across all domains irrespective of the setup. Educational status of parents, specifically of the mother, is an important contributor toward QOL. Better financial status implied better amenities and better physical scores; however, it also gave lower psychosocial scores probably due to higher expectation from the caregivers and epilepsy-related variables that were observed. Other factors such as frequency of seizures, number of drugs, presence and type of comorbidities, and IQ of the child contributed significantly toward QOL. Efficacy of the drugs seemed to be a primary goal in both setups; tolerability of the drugs was an important factor in private setup. Side effects of the drugs played a major role in determining QOL, and hence noting side effects at every consult can be useful.
